W hen NASA invites proposals in 2013 for its next round of low-cost planetary missions, ideas are sure to be plentiful -but not the leaders crucial to the missions' success. That's the conclusion of a demographic analysis that shows that the number of highly qualified principal investigators (PIs) willing or able to take the driver's seat in NASA's Discovery-class missions is dwindling.
"We have to recognize that this is coming and this is a problem, " says Susan Niebur, who presented her analysis on 21 June at an international conference on low-cost missions at Johns Hopkins University's Applied Physics Laboratory in Laurel, Maryland. As a cohort of former PIs nears retirement age, Niebur worries that burn out, budget overruns and missed launch windows will be the result if NASA doesn't find a way to get younger scientists the experience they need to step up into mission-leading roles.
Niebur first encountered the dilemma between 2003 and 2006, when she was the NASA official charged with running the fiercely competitive Discovery programmethe small, scientist-led planetary probes that are often the most innovative in NASA's repertoire. At that time, she says, she kept getting proposals "from the same guys".
Not that they were unqualified. On the contrary, they were precisely the sort of scientists NASA wanted in charge of spacecraft worth hundreds of millions of dollars -people who knew their science but had also dirtied their hands with instrument hardware and experienced the headaches of building a spacecraft. The problem was that there were so few of them -and they were getting older. Now an independent consultant based in Silver Spring, Maryland, Niebur has been tracking the situation and says that it is getting worse. By 2015, when the winning proposal is chosen, there will be only 14 potential PIs aged 65 and under who have previously been PIs, deputy PIs or project scientists (see 'Planetary shortfall') . This means that many of the roughly 30 proposals that the Discovery programme attracts at every round will be coming from relative rookies.
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NASA faces dearth of mission leaders
Experience gap looms large in next generation of principal investigators for Discovery programme.
Deep Impact had a novice mission leader, but its comet encounter was a smashing success.
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n the age of networked buoys and remotesensing satellites, a global oceanographic cruise might sound like a relic from the golden era of exploration.
But the seven-month trek of Spain's BIO Hespérides, which concludes next week when it docks in Cartagena, aims to deliver a global, comprehensive portrait of the ocean and how it is changing that the project's backers say could not be assembled in any other way.
The Malaspina expedition, organized by Spain's National Research Council (CSIC), set out on 15 December last year. Named after Alessandro Malaspina -who led a five-year survey of the Spanish empire's natural history, economy and geography in the late eighteenth century -the €17-million (US$25-million) effort unites contributions from the Spanish Ministry of Science and Innovation, the Spanish Navy and the BBVA Foundation, the charitable arm of the BBVA banking consortium.
Most oceanographic voyages are shorter than the Malaspina expedition (see 'Voyage of discovery'). By pouring resources into a single voyage, Malaspina's planners hoped to gather global data sets in a wide variety of research areas, from the distribution of persistent organic pollutants to the discovery and genetic characterization of deep-sea life. They also wanted to follow the progress of carbon from the atmosphere as it sinks through the sea, gets captured in the planktonic food chain and eventually comes to rest on the ocean floor. And the scale of the effort has helped to attract international collaborators. Carlos Duarte, a marine biologist at the Mediterranean Institute for Advanced Studies in Esporles who led the mission, says that the approach was economical because loading instruments for one project costs less than changing instrumentation every month, as the research vessel would normally do.
"There are several other ocean exploration cruises going on, but Malaspina is a much more substantial scientific effort, " says marine biologist Larry Madin, director of research at the Woods Hole Oceanographic Institution in Massachusetts, who is not involved in the expedition. For instance, the Atlantic Meridional Transect is a 16-year-old British project that is making comparable multidisciplinary observations, but is restricted to the Atlantic.
The Some of the PIs had come straight from the blackboard, and some were like "deer in the headlights", he says. "We're giving them the keys to the kingdom on projects that are worth hundreds of millions of dollars, " he adds. "That's an awfully expensive on-the-job training exercise. "
Stern implemented strict rules requiring the heads of all PI-led missions to have had experience as a PI, a deputy PI, an instrument PI, a project scientist or a deputy project scientist on a previous mission. The problem with this was that planetary scientists have few chances to build up such experience. Unlike NASA's other science divisions -astrophysics, Earth science and heliophysics -planetary science does not include balloon and sounding-rocket missions that can give younger researchers a chance to lead. The Discovery missions, currently capped at US$425 million and launched every few years, are as cheap and as frequent as they come. Stern's rule was seen as too onerous, and it disappeared when he left the agency.
Rather than ruling out PIs with less experience, Niebur says NASA should enlarge the pipeline of eligible candidates. In particular, she wants the agency to require younger deputy PIs on future proposals. But PIs, trying to keep proposals lean, sometimes exclude deputies.
Michael New, the NASA official now in charge of the Discovery competitions, says that of the 28 proposals being considered in the latest round, which began in 2010, 19 include a deputy PI. However, he says, the deputies are on average the same age as the PIs -suggesting that the demographic problem is not going away.
Nor is it safe to assume that deputies will want to take on the notoriously gruelling task of being a PI. In her analysis, Niebur found that of all the PIs, deputy PIs, project scientists and deputy project scientists on all NASA planetary missions since 1977, none went on to lead another mission as a PI.
That's not too surprising, says Bruce Jakosky at the University of Colorado in Boulder, the PI for the Mars Atmosphere and Volatile Evolution Mission (MAVEN), which was selected in 2008 as the winner of NASA's Mars Scout competition -a programme similar to Discovery. It's just too much work. "I have the heart for MAVEN, " he says, "but not for another one. " ■
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Spain's ship comes in
Globe-trotting expedition hopes to prove the value of old-fashioned scientific seafaring.
PLANETARY SHORTFALL
NASA will have few highly experienced scientists available to be principal investigators (PIs) on low-cost planetary missions. But historically, mission leaders have not had high-level previous experience. 
